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Abstract of JP 2000004122 (A) 
PROBLEM TO BE SOLVED: To provide the angle 
demodulator which can correctly demodulate an 
angle- modulated v/ave even if the phase of the 
anglemodulated v/ave is shifted by >=2&pi radians. 
SOLUTION: An FIM-modulated wa\e is con\erted to a 
digital IF signal, which is supplied to a Hilbert 
conversion part 81 and an outer product arithmetic 
part 82. The Hilbert con\«rsion part 81 shifts the 
phase of the IF signal by 90 deg. and supplies it to 
the outer product arithmetic part 82. An integration 
part 84 calculates the phase of a cosine wave of 
angular frequency that is specified by a fi-equency 
control part 83 and a phase conversion part 85 
calculates momentary values of the cosine wave and 
the signal generated by shifting the phase of the 
cosine v/ave by 90 deg. and supplies them to the 
outer product arithmetic part 82.; The outer product 
arithmetic part 82 supplies the outer product of a 
vector including the values of the IF signal and the 
signal li'om the Hilbert conversion part 81 and a \ector 
including the value supplied fi-om the phase 
conversion part 85. A fi'equency control part 83 
determines the value of a angular frequency by 
performing proportional and integral control over the 
external product and supplies it to the integration part 
84. A digital signal representing the value of the 
angular frequency is converted from digital to analog 
and reproduced as a sound. 
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(57) [mm] 

[ wm-^ \ F wsmmfr i ^j^ivm^a) i f {m 

§ , b 71.a;71. ^ 8 1 S.C^'^'f-SflS^glS 8 2 
tffil^$tL.g.„ b;l.^/l.bSJigB8 Ki I Fft-^Sr9 0 

9 ^mmLfz{v^<7)wm<ettmL. mmmmQ 2 
«$ij»gP8 3 (cffifet-i> „ wmmwm^^ 3 ii^'t-wt 



it 
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mmtm 1(09 ommm^i^-tmm^mt . 

mz9 ommtpm^^m-tm2<D9 om^mm^ti 

^. mmf^i^^/i^\fjm?tmm^. &tfmfam2co9o 

mmtmim2<^9 om^mim-<Dm^m.b . m 

ist f^m^mm^c^Mmm&vmmm i 9 o 

thi.o{zmi£.L. \m.^fitzmimmAmiE.^m 
mmm^^'^^Lxmiir ^ i>9)v%m.mk\z^m^ 

m^^mwmiz\i)\.K)Vh^mLx . i«iBffii<7)9oa 

i b ^mmtt^ imm i izimmmmm^. 

%mm.mvm^^tifzb% . im i ^z^ on^^x-sffl 

00 (n) {zmwH^zmL^^m. mi^f ^^^^iv^w^ 

X. \m<?MmmmA2{zi. *-)mtih{M.0 (n)t 
zbmmb-fh If *ii 1 x(i 2 tiEato^sfxa^. 

[ai ] &) ( n) =&) (n - 1 ) +Kp ■ e ( n) +Ki 

■ ( 1/fs) ■ 2e 

[1*2] 

6'(n)=6'(n-l) + {l/fJ - wdi-l) 

[it*Ji4] mt^r ^'J^}vwMV%kx-hhx. mf 



^nmmmwmco^yru y^mmLX-^yru 
i^'^/kftJK^ifflfi^^BufE^ffl^stcai^it-s^fyry 

C i; ^t^t-r^llSJl 1 Jb^A ff)V^-ftlii- 1 iK^IEf^ 
[ft*]! 6 ] |fifS)g!S»Jffli#l5i '^miET ^^■^'/MM 

i^mz^LXTi-ummm^b urttj^t-'^T^ i-' 

; i: ^ m i; -r ll*Jl 1 7^^ 5 V ^~ffit-^ 1 iK^IEK 

^m^iim9Mz9 o^mtihm^im-fw. 1^9 om. 

m-Mrni^^^^n-tmrnm^x-^ t . wMmm^tf 

ffift^j; ^mti-mmmz9 oj^M^rs^2i^9 os^ 

BtriE^JK^iifi^, fiiE^ii^9 ommim. min 
^%mmn. mmim2(^9oimmmmx-f]L. 
miinmm\i^<nmmm-ifmi^2(7:)9 ommm 
^<r>mmm.<mb . mtmu^mmncnmmmjfmti 
m<r)9o w^mm^mnmm,b<nm:m-^mm 
^^^m-^<^vMmmib , 
mmmm^x-ni . mmmmizm-^^^x . fria 

§ friEitmsii^i 0 {zw^-th i. 0 {zim t . m 
•f^^tLtzmmm.m^^-thm%mmm^mii lx 
mmmm-mzm^^hm&mm^^b. 

mmmmmmm. mimmmn^:. munsmm 
im?:mmLfzij(^im-tmmm^b LTtK*-ti.#a 

^bmmbtmmmm^. 

[ffS^IS] mlEf?ffl^S(i, mlE^^S^iiff^ofl^ 

mrnrnz b /i.'^/i. h^mtx. ms^m 1 9 0 jK^^fi 
d i: ^^fist t-.g.ii«ii7 tiEaso^mris^^o 

[ii*iI9] mlEiSigl*MfP^S(i. miE^hafi^^A 

lit, i^^'raff^ioffltit^jt-i>ttt, is^hafi^^ofi 
&»:s^tca^^ t/i« b (^m^zmwmiz&m tx.mm 

z b ^mmb-tummixi.isi^ztmmmm^. 
[fi*]ii 0] mmmiM^ixjjLx. immm^i: 
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[0001] 

I. mz. m<nfz^mt}tifz^mmijEL<mm-ti 

[00 02] 

it. f ^ 'j^)\4u^mmim(7)^izj:>r, . t4-j^)v 

[ 0 0 0 3 ] -fv 'jfMtn^m<f)^&^m\^tznjm. 
mm Lfzi%^b >t , isf mmmumth f m 

F , 3xm^KhzbmmLtzi:,cr)X%h. 

[1:3 ] F= ( d/d t ) a r c t a n (X/Y) 
[0 0 04] ii?)FMmiiS±, f?J;tH\ 114tC^t~j; 
0 A/D^^l 0 1 t , ggfflftSl 0 2 t . 9 

0 mm^ 1 0 3 fc . fiffl^its:!^ 1 0 4 i: , 'm^ i 

OSi:. D/A^fif^l 0 6 t*^^jfiJi!<;$tl-g.„ Z(r>F 

M\m^x\i, A/Dmmki 0 i^zFumn^ifix-n 

Six, T >>'^7Mi-^(c^»§ixl. b . mrA'J^Mt 

^(i, asMfis 1 0 2 1 9 ommz i o 3 1 tA^ 

§ixl>„ 90SflfflSl 03(±. A^tZ-CT^^-'^/Wf 
-^iOfiffi^ 9 oajti«^^cfl-^Y&St-T ^ iy^Mtn^ 

f^Lx, \mm\%moA^\\i;>i)th. wmmz 
1 0 2 (i. A* titr , 9 0 mmz 1 

0 3 c?)Atii^)rac^fijiiig(cfflS-r'& ^PES^c(t®S§-lt 



m.i. mf<'Ji'Mt^bmM{znmz9 omm^ 

miiS-H^tz^^^mr^'y^MtW^. ft^^Sl 0 

^>T^i-'^/Wf^&aswtcA^t. WmLxx-n^n. 

FMft-^X&aMtJtfi-^FtfOfi) ^^-rr^i^'^ 

D/A^ji§ii 0 6taj^]-t^o D/A^« 
^1 0 6{±. 'm^i 0 5i]-hx^LtzTA 'j^}vm 

^Ti-xiifmz^-fh^b^zi:^. fi^F^^t- 
[0005] 

[^HHA^jB^Lj:di:t-|.iSil] H4tS-tJ;d^FM 

m.i-m^z^'M.thtz>i^. mm<^mbLx. wk^zb 
^m^m-imbi-i. 

[ 0 0 0 6 ] #oT, nm^mmco^im< . imco 
mti^2 7tyi^rya±b^j:im^. mnm-^i o 
4{±. ±fflt IX. mtiiM<^iimnx '9 2 Tcyi^ry 

-^xmm-h. zcofzisb. m4t/z^.tFmmmi, & 
mmm^ 2Tt^i;r ya±.b^^ ins.m\-miE i < 
mm-tizbtin'^^j:\\ 

[0007] ^<7)mii±iimmzm^x^^-$tLrzh<^ 
x\ nfmm^(7)mf/¥mmrsmz 2 Try 'jrya± 
«fi IX h im s^Ms&E L < umx^ h nmm^ 
^m^^hzh^mb^h. 

[0008] 

immmm h fzii^(r)^m ±iE s m ^'&m h tz 

^i; DiAmmmmz9oss.m^j:mn^:^'tmic^)9 
0 m^mm^^^fkf&'Tmm^^^b. ?immmi&mj^ 
-rmwm^i:Xi}i, immiM^tim&-mmm^ 

im^m-rm 2 to 9 0 mmim b it^'J^ 

mriss 2 CO 9 0 mmim- ^ a^j t . miET ^ f 
SMmiM^<^mmmRt/mmm 2 to 9 0 mmm'^(^M 

mtim in 9 0 mmimc^mmimmbcrM^tm 

at. mmwM^ix:bL. mmmM^izm':^^^ 
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^(Di-mcM'^^c^mzmhio-f^ iy^iv-^^^m 
ff-^c7)fi(cj; y)-Mm><z'M.thm.izm.ti>. ^cotz 

±«fi txh.mf^ 'J:^j\^n&^mE^i±]E L<mm 

[0010] mmn^mt. mm. huIEt ^ i^'^;^ 

mmmm^^mwmzhiiKiii-^m lx , mim i 

m £0 9 0 ^mm^i^-ti . 
[0011] mimmmmm^mi. mii^. 

coim^T,stL. mik^titz)\mti^nx\ mt^e 

( n ) T^>mmm.immm$fif.: t^.mmiz 

XOt<-^^iLhii.oj (n) i,zmMzWl\.MM. lulEr 

^ 'j^mmmmmmmmt Lxm^-timm 

mmnmyru y^mmL^f sXh?>t^ . ^Kjg 

tiix. immmi.mm 5izx^m^tiime 
( n ) izmvMzmumiir ^ 'j^JifHu^mimi 

[00 12] 

[1^4] o) (n) =« (n-l) +K, ■ e (n) +Ki 
■ ( 1/fs) ■ 2e 
[00 13] 
[^5] 

6'(n)=6'(n-l) + {l/fJ ■ a) (n-1) 

[0014] mmnmum^ii, mMf ^ 'Ji^fvmmm 
^^x^Lx. ^ 'jfMmm^-^mvMzw/j^i 

jmmimfjHm^m^^:m-fi^cox'h^^. 

[0015] mimmmmmt. r-tumimmm^ 

'y^Mt^^z^mLxmiif^ 'jfivnimmit 



[z^^^h ^yr y y y^mmi li^^xh-yXhJ: 

[0016] mt^immmi. mmmmm^WLX 

mfM^m. ^Ti-u ^^mz^m l t r n ^'mmm t 

LX^-^-th. 

[ 0 0 1 7 ] ^7^^. ^cOl^fB^O® 2 0«*t*^*^S^S 

1 9 0 JKS^ s m 2 o 9 0 sfffflft^ t^^mh\H^ 
m.^m , fris««^iSfi^. fiiBii i 9 omm 
m^. mim^ms^. R:msm2<?^9 ow^mm 

immmi^ i so 9 o &^mm^(omimcom t com 
im-tmM^i±m-t^K^ hmnmb . warn 

immmmm^oi,zm-p.-t?.. x ^ imm i . mfE^ti 
fzmmmmii^-tmmmm^±s&Lxmii[^ 
^^mmzm^timmmmmmt. ^mi. mm 
mmmmmmit. mmmmm^^. mmnm^mm'^ 

[ 0 0 1 8 ] .itoi 3 ^j:nmmzizxmi. 
iM^co?mm».mii. . Pi mmnm^i^MiLmM^mmz 
i^hhr. nxMM^(r)imzx *) -Mmz^tm^z 

[0019] mmm^^kM. mm. mtmrnmit 
^a){mwm^z\.)VK)vv'm. lx . mm 1090 

[0020] mwmmmm^mi. mm. mmvm 
ft-^^A^^it, w»m\mom\zY\mfu^b. ii^h« 
\w^<nm:'mM\zm% Lt-Mh (nm\zmm^zm\ l 

m&m^ffmmmmi^: . ns^mim<^)imzx<o-M 
mizi^t^^imzum^-ti. 
[ 0 0 2 1] miiPiJiummi. mtmmim^:XfjL 
X. mmiM^immmizm^Lfz^imi-iM^i^ 
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m^mm^t'^im^m&^mi' h cot* i m^. mm 
[0 0 2 2] tfz. zcr,mncom3com!^iz^^i}^:^nm 

imim<^m^oizim-tixoizm^L. m^^ti 

ummmm^mm.%mmkt. mi. mi 
mmLmmmii, mimmm^^. mm^:mmn 

m^(r)^m.Wim.\±. nig^mmn(^\m(r>\m^(^mz 
mb^^. nmM{t^<n{mzi D-«6^t£4i.fflt 
um-h. i(50!t46, mA^mmncr>mti^2n^iy 

[00 24] 

m-fi. 01 ii. zcr,^mir>mm^mmizi}-i,^iFM^ 
mrnit. ryTi^it, isimmmt. Rpmm^s 

m^bh. K/D^m^7t, FMfllffl^Si;, D/A 
m^9b. AFtMfSfll Oi:. Xt-;^1 

[0 0 2 5] ^tS0S# 2 ryf"M*-^>Al)LfcF 
M (Frequency Modulation) ^f*^'fl 

mm^h Lxm^Ltzm-^crMm.'D'PM^mzn 

illL, llFM^iHiSlr. RF (Radio Frequency) ti|g 
BUT. ?I^l54tMI.„ 

[0 0 2 6] jM-^§^4ii, RFiM1isl^3tJ;DtMfB$tL 

\W%h^X^L-^ I F (Intermediate Frequency) fl-^ 
^^fefiJcLT, III Ffi^&A/D^«|i7t^M§, I 

F fi-^(i: , iM^s 4 t-Ki^ Ltzv m^mmmM:&m^ 
FJts^4irEgjwi«t^«§ti/-c h o^zhtzh f m 

[0027] -^-yru yyimmtZbii. a/d (An 
aiog-to-Digitai ) i\,zi.h¥ M^m&<n^yr 



[0 0 28] A/D^m^7(i. 7-frty-T^'J^!V 

m^wm 6x*)X:f] tfz^yr y ymmzmm t 

X. M^^4i}-hX:hLfz I Fff-t^^fyry y^'-'-r 
^LT. ^yr'jy:^'Lfzl Fff-fiomEfi&rV 

imm. FMfsatistffi^j-r^. 
[0029] ^±5, .icollM^ffMtfc^^Tii. Tyr 
y yi/fi-f-^sii6*^. Hfyr y y^^^s&fflfig-r^ „ 
[00 30] FMfxii^sii;. ^fyr u y^'^tl/l I F 

ft-i-&A/D^jis§7*^'iA^L, miFmmm 

t, aili|COifSm#^>n§AF (Audio Frequency) 
[003 1] FMffliffl^Sfi. 02t^^t-J:at. 1^ 

2 h ;^iS»L#s ^ «bJi I . mmm \m s s m&\ 

[0032] ^L/lKil h^m^S 1 li. A/D^a#|7 

J: 'oxijifzf'i>9->imnmzhiiKii h^m^m 

t, A^Jt/ir >-':? 'Mi^?iJ*^'*^FM^i)iIf*Ofiffl 
«LT. mMM38 2lziiii)t^. 

[0033] mnmMm82ii. a, D^mm Rt/^ 

fl-Kfl h 8 1 J; 0 T f > ^' ./Kt-^^iJ S: A^] t , ^ 
fz. fiffi'^«g|58 5J; 0. t*ait-§^?£ft-5|-&ls'iESfI 
-^^A^^S. ^LT, A/D^mmi^^X:nLrzr 
A S/^;l/ff -Sf-fOtlt b?l^/<./I/ b^jig|58 1 *^<i>A±l hfz 
f iV9Mt^(^Mh ^SiSt UT-S-tf2Jji:7U^^' b/l- 
{iffl^«gP8 5*^i^ A*t/-c*?Sfi^OflSy'iES 
fl^<7)<I^S«t LT#tf2<^7C'^^' h;l-fci05'h« ( 2 

'mmm^83{zmkth.. 
[0034] wmm\\m8 3 {±, >}mm%%8 2 x. 

0. ?hW^gS:gP8 2*i*46/t5'l-«SrA^Jt. (La}^m\>z 

mmh^w^z^-ox. {mmu8^o)%m. 

[003 5] m'jt%8 4 {±, jwijs»jm8 3 i 0 . 
m^m^8^ay^wmAm'&-fh>mi^xinh. m 
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[0 0 3 6] fiiffl^gE8 5(±. m'ifUSAi^^^mt 

[0 0 3 7] D/ASji§^9(i, Fmtm^saym^ 
mmm s 3 t-h\m^tvtzf ^ 'j^Mt^mwimz 

AFfi-f-ttTAFliKlll Ottii:)3t-I.o A 

1 1 SrML. Xh-^ 1 1*^. iSAFfi^Sr^^t L 
TB*-tS. ^fc, ^OlllffitfOff»j3UT(i, D/A 
^^9*^. f ^i-'^/P-r-fn^J^^S^ffifiSt- 
[0038] (mm mz. ^(nFu^w^mmm 

iliiiottfti: F M.^m&'\<nnm^nmmi^2\,zm^ 

S(t)=S-cos{0(t)} 
= S- cos { (cOj-t) 
= S- cos[(oi»c-t) 

fzfiL. d = a>i/a>^ 

[0043] -ii. A/D^i!l^7{±. -^-yTU y/fl 

^)y'fm^{zn->x. -m^mt-i^x-nLfz i Fft-^^ 

[0 044] A/D^»ii7ii, ■tyr';y^'X/-c i f 

FMail^80b;^'s;l.h^JftgE8 iaiX^ha?as:g|58 

[004 5] -ify 7°y vi^hfz i Ffi^o#lLEffl&^ 

•Tt ^' i^'^/Wi-^i05tEl*^^.i^liSSr n t L, yru 
y ^■■Jf f , t -r t , -y-yr y y 7'$iiit#«JE 

fiSj (n) (i, (n/f J t^Sft-SS (t) so 
tt, -t^:^?*^, fM8<50ft^iacoa0i:^l.= 

[0046] 

[1*8] 

Si (n) =S ■ cos {4> (n/f J } 
= S-cos[{oJc' (n/fj)} 
+ ■ s i n {«p ■ (n/f,) ) } 

tK ^mm^<^Mmmt^^xhmmma±X'his 

[0048] 

[ic9] f,>2 ■ {CO,/ {2 - Jt) } ^oi^/Tt 



•thh. mwmmir^mymmmznmth, mm 

§n/tFM^iiiS«RFtMfSf|3^A^J§ix. W^^tl 

fz^. m^-^mi<zxti^tih. 

[0039] [z\i.. m^^iitzFm^^<7) 

ffi. mn-mms i:^]i^-y]^fitznumAtntj^x-n^ 

<7)IFfi-^(±. A/D^li7^aj:»]Sti^„ 

[0040] iy,T. Hi»^^^t-ri>/-c46. Sfit^cF 
MSiijSco«tf--c-J)l)AFfi-f-v (t) (i. S:5(:6 
\<zi.y)m.-^tihi,ff:>fth. fzfzL. mm^tbL. m 

me] V (t) =c OS { (cop ■ t ) +^} 
[004 1] tti^ miM(nn^h ^tifz I Fff-f s 

it) coma. l^zX*)m^tl&ijCr>i:i-^. fzfz 

L. iFm^cr,mitizi5i'fiiiLmi<i> (t) tt. i 

Fm^mmm<7)Ammm {i-^j:hib^mm-mnz2 ■ 
Tt^mtfzhco) ioj.ti. m^mmmmaibt 

[0042] 
[^7] 

+ a)i • S V (t) dt } 

+ <?-sin{(cOp-t)+?/'}] 

[0049] «EttSi ( 1 ) im-f A 'J9)vmn'^ 
Mf±Lx. #«j±€Si (n) ^m-n' ii-'^timn 

)VK)vv^'m:mL. mmmz^m<m^m.^m-tm 

5'WS:gP8 2{:ffilj^l>. 
[0050] K/D'^m^lPhX-fi Ltz^ < 'J9Mt 
-^*W#«JBlSi (n) ^}:.A^A Ym^Xtzm^ 
iOtt^Sg (n) t-tht. Sg ( n) tOtt«±, Istl 0 

[005 1] 

[ai 0] S,; ( n) =S ■ s i n [ ■ ( n/ 
f J } + { 6^ ■ s i n (&)p ■ ( n/f, ) ) } + 0] 
[00 52] m5>gE84{±, )fl«$lj»8 3fi^ 

fzm!^±9kVMzn-(r>n^\<zii »hmmM.mM<n 

[0053] mm^zii.^ «5>gi584(i, mmmm^z 
m^^ixtzm^^t&c^Mwmmm ( n - 1 ) t. jwi 

ft) ( n - 1 ) t , A/D^iiii7 io^f y/y y/Jl« 
f,t asi ii?)^:a^iti:t, mm<^Mm(?M 
B$€o (n) ^5i<i!6§„ /t^it. nmm^Khitm) 

(I) Mmthh^ii. ( i/fj £?)etfy 
( 0 ) (m(m^e ( 1 ) a)mt-th. 
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[00 54] 

[1*1 1 ] 

6'(n)=6'(n-l) + (l/f3) ■ o) (n-1) 

[00 5 5] m-i^mAii. 0 (n) eommm-^ 

b: %t^tifze (n) iOfi^St-rV i^'^./l/fi-^*4Bg 

( n ) <m^m-tT^ 'Ji^MM^m^^tif::mm: 

gP8 5(i:, im^tLfz'f^ i^9}V'^mfm-e ( n ) CO 
[0 0 5 6] -ttsihh-. f4ffi^jig|58 5(i, ftitl 2C0 

tm.m%-w^i-A\.h\%\^ (n) ^mm.m^ 

Q (n) ^«t-iESfi#&*ji!ctT. mm^mf-m. 
mmmm%u s 2 tttj^^^ „ /^fc t . i 

[00 57] 

[i:l 2] Ii (n) =1 ■ cos (n) } 
[00 58] 

[^1 3] Iq (n) = I ■ s i n (n) ( 

[00 59] ^^«JgSgE8 2 (i, A/D^§^7 , b;!^ 

[00 60] ^mi\>z\%. %m:i%MM^ 2{±. ±a<^s 

I (n) , Sq (n) , Ii (ri) &tA-l5 (n) SrfflVT 
iEitl4c^t5a&|+St-|.ifc(=j:0£Mie (n) 
^Sii^. WmMmB,3>\>Z. #Wcffle (n) ^ffi 

[0061] 

[»14] e (n) = {Si (n) ■ Iq (n) } - {S 

Q (n) ■ Ii (n) } 

[0062] rc?)fle ( n ) fi, 2'9c7)a:.:? [ Si 

(n) , Sq (n) ] [ Ii (n) , Iq (n) ] 
2^ji:7C^rBlt^3ft.g.3'[-ftlr^t, tsiH. Va. PA 

[00 63] wmmmm^, 3 {±. ^h«?iis:sps 2 j: 

(n) &ffi*^$ix§i:, IMl Sc^J^a&fh 
S-rS i i: t J; 0 . «:«-g|S8 4 if>^]kth r 4 =J9lVm 
ntm-fim&CrMtA^mmia (ri) ^?3fi£L, co 

( n ) (r)mmtf^'j^Mt^^'mLx. n/^ms 
( n ) crmmxh D . f . \i±Mcom. o a/d 7 

[00 64] 

[ft 15] « (n) =w (n-1) + A&) (n) 



Tt/t'L. Aco (n) =Kp ■ e (n) +Ki ■ ( 1/ 
fa) -Se 

[006 5] iMiOii'^. Aco ( n) (i. e (n) tj:t 

M-rsfflt. e (n) ^m.mzn'ifLtzm.iKnmim 

LX\^h,. -ftjihh. &) (n) Oflti, £ (n) tUfi 

[0066] ±ac7)a0 . &) ( n ) {±, I Fff-Sf-omE 
fflSi (n) 5f;l-t^y7°i;y^-§fi/cBt^Jcfctt§ I Fft 

^(r)nm.m.(^mzWLm-h. ^Lx. iFmn<^n^ 

'ma. I ^mn(n\mmmm.^A {<h ( t ) } /d 

\,zmu^. 

[0067] 
[ai 6] 

(w(n)=d{0(t)}/dt 
= cOc+[5'-a)p-cos {cOp- (n/fg) } ] 
= C()(,+ [«j • cos (ojp ■ (n/fj } ] 
fztih. t=n/f, 

[ 0 0 6 8 ] SJst 1 6 crim^miz^^iih J: d t , cj 
( n ) coma. Z(^F MSfili*^'Sfl t/i F M^M^CO 

^m^xhiAFU'^izitm'tmn^^yru yy 
mmmf .x-^yr'j yfitzh<^izmia)c ^Mitzm 
iz. mvmzmuK m-^x. <o (n) (Dmcn^ffij&'» 
i±. mAFismzmi-m^i: . ^yr^)ymm. 
f.x'-^yru y^^Lxni^timizmMmi^zitmi- 

[0069] ^fc, CO (n) (Timtmrn ( n/f j t 

mi I FiM^mmmmimzimtiti^. ^<^m 
^m:hhe (n) omM. m\ (n f j {zmh 

I Fft^c0f4ffi<7)fitiR^-t§„ --eiT, f? (n) tOffi 

[0070] ir^c^cftif jfei«7)fl« ( n ) Sratt§fl/-C 
«^^gP84(i. (n) ^5{<i6l>±iiO^)IIIt3taev\ M 

msijffliass 3 ;^)^'^>ft t if t < att$ix/ifi ttas^ l 
v^:ftJMjftScSr*t-s^j?SiSto, i F{mmyr^}y7' 

$ iX!t feif t ^Se^ t ^-(?DB# t (t § fiffltOBB#fl 
<? (n+l ) ^t^isbh. ^-LT. a:5>gP8 4ii. 
tL^:-9 ( n + 1 ) <7)fISr^-tTV >^'^';l'fi-^&^t. 
fiffl^jtas 8 5 tm-rS o fiffl^l^S 8 5 (i . I 
I ( n ) I Q ( n ) ^sRis^^iaiCO^IittS-^-C 

( n + 1) (r>^mLVf^mMm\%h. %^tifzim. 

t;JtM-r§fi 1 1 ( n + 1 ) t , #A,^i/iiES(cJ;[:«-r 
-Sffl I Q ( n + 1 ) t &^t-^5£fi^S.V'iESff ^fi 

[007 1 ] >}mm-u^2\i. m&ms^Q. 5 j; o i 
I ( n + 1 ) slu^' I Q ( n + 1 ) om^wk-fh--y5. A 

/D^«§^7J;0. Si (n) W^fc-^-yTU y^'^ll 
?t€E«Si (n + l) (50fl^K#L. t/K/L 
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hm^mS 1 J: D . Si ( n + 1 ) ti^\z!l'K>l' 

fitz^^m-tmsQ (n+i) ^jxf#-ri>„ ^Lx. 

9mmm8 2lt. e (n) <7)<lS:Si>6§±M<7)f^Jlit 
mmiZlX. 2-0(r>^^>h)l' [Si (n+l ) , Sq ( n 

+ 1 ) ] [ 1 1 ( n + 1 ) , I Q ( n + 1 ) ] CD^m 
e ( n + 1 ) &3i<46. JW|ifei[$lJ»8 3 e ( n + 

1 ) cofflSriiftrr-^o 

[0 0 7 2]iy,T. FMfItigi8«, A/D^JMI?*^ 
^yy ij y^- 1 it^mEfiSr ^^T -i i>^)Vmm A/ 

D^^7 J; mmiML. micMMS 3 J; D . M 

« (n) ^, ^/Amm9\.zm'Kmth, 

[0 0 7 3] D/A^m^9{±. FMaii|^8c7)jii^ 

|iJM8 3^^^,ffi#L/cfflfio (n) ^rrt-n^-mfit 

O^ZlHij-tl. AFJMIglll 0{±, D/A^m^9A^/^ 

7^ 1 1 im^<^Miii-^i^Pt ix^±ti o 

[0 0 74] ±jSt;tJ:atC. CO (n) <^m<^^m!S,-^ 

it . sft L F M^mmc^^mmmzhtmi-him ^ . 

l,zm.^i&-i^iMltzi,cr,lzmmz^L\,\ tti^^y 

^pkmMmzm-co^p^:mmi-i . 

[00 7 5] ^fe. >IcOFMgfi«<7)|fJ^(±. ±M^i> 

iotPBA,fi^vv, i^j;iif, ^yrvym^mm^e 

FMfXiI§|8i?5-gPX{±^gB{i, DSP (Digital 
Signal Processor) -^CPU (Central Processing Uni 

t) f)^m&^rix\^xh2:^\. 

[0 0 7 6] ttz. h;l/^;l/b^f^g|5S Hi, A/D^ 

Sp„ (t) =S ■ COS {<)f.p„ (t) 
= S- cos { (eo^-t) 
= S-cos[(<i)|.-t) 
[0083] ^ZiM^^ilh 

^ . mmm\mm s 3 *j^feji!<.-t^T ^ i^^Mmcom.oi 

(n) {±. H^Wt^T^l 9tfOftt21tJ;i9aSfl§» 

[0084] 

[1*1 9] 

« (n) =d {flip„ (t) ( /dt 

= &)c-[&)p-Pd-sin{aip- (n/fs)}] 

it/'it, t = n/f, 

[0 0 8 5] ^LX. PMigfMil|g|58 6i0^7-t'7Ma 
^gP8 6 1 t^^-th^^ 'J^Jlii^(^m<o,c ( n ) 



[0077] tfz. ia3fcs^-rj:afc. ;c?)FMgfi« 

(i. mm.mmm38 3tD/A^mz9t<^mizPM'& 

6 ^IgM-T'l. i t J: . PM (Phase Modula 
tion) jS (fiffl^jg) Sraiil-tgJ^-^tcLTt 

■yN^5egE86 1t. fifflimgPS 6 2 t;6^^>5:l> , ^ 

ij. i<mm<^mmi,zi5\^^xi,i. pmmmmmsei^f 

[0078] ;t7-lr ■/ MSSggPS 6 1 (i, Jf «SiJ» 
8 3j;0. fflj&^ta (n) -CfeSr -f i^'^'/^ft-^SrMfL 

T, ^iOa*>. JitifL<K#$tt!tFJT£t7)ffl»0&) 

(n) cofi^ieiit-^. ^Lx. mtz^xT^ 'J9MW^ 
■bmmMmQ3>t-h'm^i\.hm>z. im\.x\^h 

« (n) co«coS:ffi¥%&ltS:L. 

tift<JRf#L/lco ( n) Ofl/j^ii>^t8IS, ^Ofio) 
flc (n) SrS-tT^i^'^;^fi-^S:4fiKLT, imt\%% 

8 6 2{Iffi^-rS„ ojsc (n) t7)fi{±, co ( n ) COtt*^ 

[0079] efflttSSPS 6 2 {±. ^MWtm^S 4 
t|3I-solijf^Srffd„ -ttsih^. f4ffilt»SP8 6 2ii. 

mAiKD^mzi^^m-^fime^^ (n) ^m.-t 

So ic7)fI^P„ (n) (i. «flc (n) £?)ttS:m^t^ffl 
[0080] 

[itl 7] ^?p„ (n) =^p„ (n-1 ) + ( 1/f J 

• (/jjfj ( n — 1 ) 

[008 1 ] OT, aM^^^itc-r-s/ii^. gfiLfce 
mmz^mLx%ioixh i Ffi^coF^Mttj^ftsis 

B*«SrSp„ (t ) tL. ^illlMtarPdi;-^-§t. Sp„ 

( t ) (DiMi. 'm.i8cr)m^mz^ om^tii. 

[0082] 
[itl8] 



+ Pd ■ V ( t ) } 

+ Pd ■ C O S i (Wp ■ t ] 

a. mwmzm^2o<mmizx^m^tii. 

[0086] 

[SC20] («AC (n) =- [&)p ■ Pd ■ s i n { tUp ■ 
(n/f J } ] 

[0 087] -^tT. &>flc (n) cOfl^mS 2 0 O^iS 

t^Mfl^^c^Lv^t , WMmms 6 2*mfH-ri. 

PM (n) £?)ffl{4, ic*2 lcDft:&ffli?)ffltC^WW(:»L 

[0088] 
[S2 1] 

(9p„ ( n ) = S Wflc ( t ) d t 



= Pd ■ c o s { «p ■ ( n/f s ) } +r 

[ 0 0 8 9 ] 2 1 <^)m^mz9^^ni x a <9p„ 
ft^T-j) s A F m^izhtm L fzmm?:^^^ ^i-^&^f y 

[ 0 0 9 0 ] ffoT. f p„ ( n ) c?)fi<?)35?Ilt^M±, IS 

[ 0 0 9 1 ] ^rfc, £?PM ( n ) coffi"9ff l-ffic^tcllt-o 

ry&.±.\mLXh. 6'p„ ( n) cofifi, B#M (n/f 
[0092] FM1IM^8tC'i-Six|.h;lx<;Ph 

^tigp 8 1 . ^f-wvw»:ai8 2 . mmmmms s , 

a58 4&u;{4ffl^jtgE8 5fi, 7i-r^^'mnX^mf^^ 

i: at: mi^ y fi- - - T v ^-C t J: U t . 8 4 . 
«J±$IJfflI||«lMli^ (VCO) ^'^.^'^•CV'TiiV^^ * 

JfigiE$iJ»8 3{i, mnm4l>z^i-Xdl>z. m 
j^m8 3 1 t , ifflMB 3 2 > . SnS:0S#8 3 3R 

[00 93] tfz. dcoFM^fifffii,, mnnMonm 
sains & L T ^tifzi^cT)^. ^ (rmmm^ ^ 

XJjLXhXW 

[ 0 0 9 4 ] fMlifi^ii. ^PiM^izm^.hi'. 

tti., M;tif, CRT (PtSISf ) S-t/^'CRTWlEiJlII 

s^imixhxvK ^^iz^ mmM^^zimzm.<^^ 
miizxi^mmaihtix\>^xhx<. ^(^ymi^^t. x 
b-^ 1 ikziXL. 'imim^^iizumthtmm^ 

[00 9 5] .-ffmmzm^hnmm^^tm 
Lfz-h\ ^Lc^wmfimmmi, ^m(r)'^7-^TMzx 
h-f. mn<^y=iy^^-9i^xfj-.^mv^x'mimmx' 

) y -^71- 3 y b jL - t . ±aiOlj# ^Hff-t -S. fz)sb 
tOTo^J'-^A&^Sttt/tffift (^n.yb-T-f:^^, c 
D - R o ) ioWc?°u y=/i^^-iyy.v -tut h z 
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Ztii^X'^l, 

[0096] tfz. 3ybi-^t3rn^'"5ASrffi*^-r 
-^'COJS^S (BBS) ti^rniS'-^A^Jf^i^L, iix 

[ 0 0 9 7 ] O S^)«£7)-g|5&M-rS*|-ir. 

mx'i:^. ^mmmmzii.. ayb^-^'^^nff-t^^ 

tLX\^^i>(r)btl. 
[0098] 

(f . nmim&commij^ 2 ^ ^ r yii[±f«# l t t is 
I. 

mi] z<mmeomtmBmi,zMj-'7^FM'S:u\mx 

[ 0 3 ] 0 1 C7) F MSfi^cTD^MSrS^t-T'n -y HT 

[04 ] )g«$yPgPC^MJf^J&^Kt-7'0.y ^'glffc 

[05] #*cOFMfXili^tOjifie,&*'t7n .y^0t-* 

So 
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